




Fluid Flow Analysis in Anisotropic Porous Media by Lattice Boltzmann Method 
 
??? ?, ???, 930-8555????? 3190, E-mail:seta@eng.u-toyama.ac.jp 
Takeshi SETA, Graduate School of Science and Engineering for Research, University of Toyama, 
3190 Gofuku, Toyama-shi, Toyama 930-8555, Japan 
 
The lattice Boltzmann method (LBM) is applied to simulation of natural convection in anisotropic porous media using 
Brinkman equation. The Brinkman equation is recovered from a kinetic equation for the density distribution function 
with a forcing term. The temperature equation is calculated by a kinetic equation for thermal energy distribution 
function. The velocity profiles of the LBM shows good agreement with those of the analytical solutions for the 
Poiseuille flow and for the Couette flow filled with anisotropic porous media. For various values of Darcy and 
Rayleigh numbers, the solutions of the LBM are compared with those of earlier studies in natural convection. This 










































Fig.1 Schematic of an anisotropic porous medium. 
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 Da = 10-2, q = p/4
 a: k* = 10
 b: k* = 1
 c: k* = 10-1
 
Fig.2 Numerical and theoretical results of Poiseuille Flow. 














 k* = 0.1, q = p/4
 a: Da = 1
 b: Da = 10-1
 c: Da = 10-2
 d: Da = 10-3
 e: Da = 10-4
 
Fig.3 Numerical and theoretical results of Couette flow.  
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Table 1 Comparison of average Nusselt number (Da = 10-2) 
No. Nu 
 
q k* Ra 
FEM(8) Present 
1 0° 0.1 104 1.892 1.905 
2 45° 0.1 104 1.870 1.885 
3 90° 0.1 104 1.891 1.905 
4 0° 10 104 1.140 1.137 
5 45° 10 104 1.153 1.171 
6 90° 10 104 1.141 1.137 
7 0° 0.1 105 4.393 4.338 
8 45° 0.1 105 4.425 4.366 
9 90° 0.1 105 4.491 4.425 
10 0° 10 105 3.203 3.213 
11 45° 10 105 3.191 3.192 
12 90° 10 105 2.951 2.954 
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(a) q = 90?k* = 0.1 
 
 
(b) q = 0?k*= 10 
 
 
(c) q = 90?k* = 10 
Fig.4 Stream function (Da = 10-2, Ra = 105). 
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(a) q = 90?k* = 0.1 
 
 
(b) q = 0?k*= 10 
 
 
(c) q = 90?k* = 10 
Fig.5 Isotherm patterns (Da = 10-2, Ra = 105). 
